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i:^^ ^^^^l^Ml^ 5" AMP-activated protein kinase (AMPK) -S] #>g # ^ol^ 
(cryptotanshinone)# -^Jl^^^^ ?]--n-^>^ ^ii- ^ll hJ- ^ ^1 ^ ^-g^ol] o] 
S}^>^ 1 




:£ 2 

^^1", 3.^:^15^X1^ (Crytotanshinone) , 5' AMP-^^ S]- ^"^^ ^^S]- Jl^ (5' 
AMP-act i vated protien kinase), , ^ii.^ , M^^<^'^\ 
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treatment with cryptotanshinone } 

^1 ^1^^ ^ AMPK S^-S] tfl^^^ yj^^V Western Blot o] . 
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^l-^^l^Ml^ 5' AMP-activated protein kinase (AMPK) °1 # feol^ 

(cryptotanshinone)# -^S^^^^ ?3--^^>^ ^ii. o^l^J" ^ ^1 ^ ^^^ol] ^ 

<6> S]-*>^ 1 

<7> 




w.^ ^A>ol ^^fl^ji :^t> ^iL>^y ^^o] 3711 ^7l-e>o^ 

Aiz>*> ulT^Vol i^VA^el-Ti^ oloil o>7l ;^il 2^ ^ii.^ol #7mjl . ^ii. 

^oi i^fl ;^i^^T3 oi^oii:^ ^# ^1^ ^:£7i- #7mo^ ^^^i ^si-, ^ 
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41- ^^1- ^il.^^ ^ ^f^^^ -^^^^^-B. 

<9>^^fl, o]^^ ^-1%>^ (insulin resi stance) o] 7^] 2^ ^ii^S] ^ 7]^ 

oict. ^J-^Ml^ ^1^71^ m ^>-g- ^>-g-^oil icl-e]- ^z\^9] ^-^^ 

<io> 1) ^^iJ o.s.flo> 7^1#^ *I14>°1 ^^li ^>^1 Si^ ^^S. 

Z>^> ^^>-§-Ol :iJ7 5]J7 01 o^q- Sl^Oll^ ^^>-g-# 2l:i5]^*> 7fli^>S]0|^lJl 

<ii> 2) yi^oi-q-oiH ^^^lia^ ^# oi:§-Ai?ij7 ^Voflx^ T^o^ tJ--^ 

(gluconeogenesis) # ^^il*>^ "^^^ ^"1 ^ ^# # Si-^M" 

<12> 3) ^^3q^-^^SAli:+oMl ^^sfl^il^ :i:4>oflA^ ^^il ^1 

<i3> 4) 2]^oil^ ^^o]] ^711^^ ill 2] oil o] <^v #^Sl-^>^ 51] sile^tq^Tll 
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i:fl^^o^ of^oflA^ -^^>-§-ol L+E^-q-:^^ o>^^> ^ii.^ ^l^^il n^^o] 

^^oii:+. 2m ^ii.^^ "n^^ ^^i^i ^ ^i^i^^i- ^ 

^o\]^^2] C^-oJ^V ^^il^^^ olei] ^^^^ePl Ttfl^oll Xfl^^ T^lS^il ^fl^^# ^5flAl^ 

<1B>3^^ 5'AMP #^5} T^l-^^ SL!^>S1- 5:4: (5' AMP-act i vated protein kinase ; AMPK) 7> 
Hl-^S]-^ ^ -L^JL ^^^>^ ^^l-ol il^^li^^H ^1 ^ 

<16> 1) e^^^li^l^H ATP 4:5.^ AMP°1 ^>ol #7>*>J1 o] ^ 

<1V> 2) AMPKoll ^dfl ^^7} ^7>S]^ 71^^ ^J: ^flT^l^} ^^^o] 
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S.^ ^ii. S.^ ^^oIl^H ^^ofl o^ofl AMPK71- ffl^-ySl-ElTJ^ ^^^o] ^>4:5l^ 

<19> 4) o] ^ oj-qe]^ AMPK^ ^^^^1 i^oIjA^ ctof^> ^^5^1-^ til ^Jl^^^ll^oll^H 

^Ull- ^^ih oj-M^ ^l^o^^H^oll^H acetyl -CoA carboxylase (ACC) -£]- 

HMG-CoA reductase-S] #^ # ^iefle>oi Hpogenesis ^ #i.11^Eil-l- Q^;^]]^\o] 

<20> 5) 3]^ ^il 2m ^ii.^ -^IS^il^ ^S] ^ojji oi^ ^J-*M1 ^1^°] 

(Metformin) o] AMPK S^:^ # ^ ^# ^ch^Ml^l^^ J^Jl^l" Sil^. 

<2i> ae-iM- ampk^ ^ii 2^ ^is-^^q- uji^H^oii -y^A^ 9XS.^ 

<22> ^«}^^^, ^fl^^ ^fl^^^Pl 0^2-1 ^>^1 ^J-^^ ^ollA-];^^ 

<23>olo11^ T^>^ofl>|^ i^l-^l-oll^H ^#?]- (Crytotanshinone) ol ^iliofl>| 

5' AMP-activated protein kinase (AMPK) # S^^^^ ?1 ^ ^^^1" 
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S^tJ^ ^^S^Al^o] oi^e^i^ ^>^Siol S.^^^ S. 

^# , ^^^oflAl ^^^> ^^j^Efx]^ (Cryto-tanshinone) o] ^ 

<24> tc^-e^^Al , ^ ^^^^ ^^-Hl^ol C2C12 myotubeOllAl AMPK-Sl #^5]- ^ ^^'^^^ 

<25> ^ JZ\^ S}^^ 1^ a^lS]^ (Cry totanshi none) lif of^^l^>^ 

<26> S}*!-^ 1 
<27> 
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<29> i^v^^ ^ij. oll«> ^ ^l^oll -^stV -^nl ^flavflollx-l AMPK ^ 

C2C12 >llSoflA^ AMPK ^^^>^^n^, 3 o] # Sl-*i-#ol -^^t> # :i 

^-^^i^oi C2C12011A1 ^^i^i-o^ Tjfl-x- -x-^^> J:2f7> aiw 
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s^i^. ^ ^ii. o^i^v ^ ^^^^ 1^ a^is]^ 

n €-2.011 Tz\^ oiiHv ^ ^is^ii^ ^ii^m ^ Sil^. 

^ ^^1- -f-o^ ^lofl yl^^^ ^ol^l- ^l-^^>c^ ^^>^o] ^^1=^ ^il^il^ ^ 

Bfl^ M^m & sii^. ^. ^ ^^^^ ^^ii ^^1- ^ 

yi^^^ f^s-i ny^ ^ii^^^ ^o^m ^ sj^^ii, ^ii^iisi-m ^-?-ofl^ 

^^^il, ^^^il, ^sfl^il ^ TllT^^^^il Sl^^ll ^^^ill- 

^>-g-^l-o^ ^^11^1^. Jl^ >ll;^11o11^ ^ 

^fl o^l# ^13, ^3^:^^, ^Si^ m €Sl-^ ^# 41 ^^11 ^tq-. 

ol^ofl Di-:2i,ii^ ^Eltiioj^ ^3 >^l-§-^i^. 

-¥-oi# ^?]- '^Ji^^ ^ii^ii^^ ^^^ii, ^-e-^J^^ii, -^^ii ^i^^ii crfl^Hi^di 

A>-g-H]^ Sl^^flo] e^^H 3itst^ oiv]oii o^e,^ 7>^1 -^^^11, 0111- ^ 

^ ^^^il, ^^Di^ii, «>*Mi ^ ^o] oii^ ul^^ ^o^# ^ii 

^iloll^ ^^n, «l^^-g-^il, ^^^il, -^^11, ^^^^^il^il m ^^il^> 
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^^vsjtq- ui^^^^:]]^^ ^^^^^11^^ #s]oil^ai 

o^^ZZf oH^^tljolH^ ^Al- 71-^?]- oil til s ^>-g-^ 

^ oii^ ^^il^ ^1^11^^ (witepsol) , nl-^^^, H€ Ctween) 61, ^\^\^^] , 

<35> ^oT: t]-^^^ o^l§ 7flii ^oT:^o^ 1 2, 3 4i3fl# 1/2, 

ofl -f-o^S]^ oj^ ^vo.^^^ o]^ M.^ 1^ -f-o^^^ 1/2, 1/3 l/4Bflo11 

5fl^t]-t+. -^s-g-^^ ^^^olM- «m^^>7ii^ o.img ifl^i ig/ 

kgolJZ, yj-^^^l-^l^^ 0.4 ufl^l 200 mg/kgolD^, ^j-^ 1-6 -f-o^^ Sii^ . 



^>^l4. ^J^s]-, ^i^>s}, ^^^-fl ^il^m ^ Si^t. ol# ^^J-^> 

^^tl- 71-^ ^jz, ^T^^^^ ^l-^^l tffl^oll ^1=^^ 
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^il^ Ajoll €^^11 T^^l-o^ 0.0001 ifl^l 10 yl-^^*>7il^ 0.1 Lfl^l 5 § 
s-^ ^1-^ ^^°] ^1-^1 ol^>^ 

o^l^^ 3.^^. ^Jil^^. ^^>^. 3]^K S^-T^. 

^w-^^^ ^^^^^ T^>€- n, ^^J-^^ m 

<39>Ol^>, ig^# C+-g-^ ^ A] oil oil ^7le>0^ ^^e>3i^l^> ^ ^^^^ ^ 

<40> ^Ajo^] l: 
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<41>^^{S. mi Itiorrhza)^ ^>^^ *>%^^fl x-^ (5 kg) nj-o^ ^flS^ Aj-g-^l-^^li^ , 

24 Aj^l- -g-#Al?l ^ ^Vov o^7lofl, § 1500 ^ ^j-^]- Ji n-^ 

i^^^^Till^ (CH2CI2) . ofl^ol-^lltllol E (EtOAc)# ^H^l^ 25] 11!-^ ^#^1-0^ 

<42>^5^?1- ^[Merck. Kieselgel 60, 230—460 mesh]# 100% n-^^>^^ 

(swelling)*} ^ (5>Q5 cm) oil J^fl^ (packing) ^1-SJt:+ . 7] ol] CH2CI2 

50 g^ EtOAc^ n-^-^-oll ^o^X] Aj^^ (1 oading) ^j-^i^ . A] ^ 

^ #^^1 -§-#^1^ EtOAc# 10 ~ 20%^ MeOH/CHCl3 = 

0/100 (v/v) 50/50 (v/v)^^ T^}^1^ ##^1-0^ ^SJi^. ^^^H^^ll 

A AMPK^ So> ^^^l-S^cq-. 

<43> ^ wj^fl ^^oIl^H i^^l ^[Mecrk. Kieselgel 60, 230 — 

460 niesh]# oj-g-^l-ol ^S]^>^i:+. 100% n-^>y--2.^ :±:^^ (swelling)*! :^ , ^1-^ (4 x 

25 cm)o11 (packing) ^1-^1:+. EtOAc/n-^^^^ = 0/100(v/v) 20/80(v/v)# ^^fl-§- 

^Sli^. ^i^m^ So> ^>^> ^^^}^rq-. a^d EtOAc/n- 

^-L> = 30/70 (v/v) ^^fl-g-nfl T>\o^X\ Prep-TLCl- ^^J^j-^i^. TLCl- 
e>o^ Z> ^SJo^ ^#^>i ^^fl-S-^^fl^ iL^^ 2llol>: (normal phase)o1lA] 

EtOAc/n-^-y^ = 80/20 (v/v) # A>-g-^l-^i:+ . ^> oj-M ^"^t)] ^j-o] ^ <3 ^ 
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-g-Bfl (5% H2SO4, 2.5% oj-^llH^, 5% o>u]^^t:^l^>ol:^ ^ 87.5% oIlEl^^)^ Xj-g-^j-o^ TLC 
#t11olH (plate) # 9> #?^11olH(hot plate) oll^-^ 7\^i\o^ ^^^^1^1^. 

<44> ^Ajofl 2: ^Sl^ T^^^^ 
(NMR) ^^3^>^l^. 

<46> (1) 

2960] JZ ^-^>^^ C19H20O3OI ^^SlSil^. 
*=^8> EI -MS Cm/z) : 296 (M+) , 268 CM+-CO) , 253 

<49> (2) ^^Pl^^ (NMR) ^^ 

*=50> iR-NMR (CDCI3) : 6 7.42 (2H, ABq, J=8.0 Hz), 4.83 (IH, t, J=9.2 Hz), 4.31 (IH, 
dd, J=9.2 and 6.0 Hz), 3.55 (IH, m) , 3.17 (2H, br t) , 1.65 (4H, m) , 1.40 (3H, 
d, J-6.8 Hz) , 1 .28 (6H, s) 

<5l> 13C-NMR (CDCI3) : 6 29.58 (C-1) , 19.00 (C-2) , 37.73 (C-3) , 34.76 (C-4) , 143.57 
(C-5) , 132.48 (C-6) , 122.43 (C-7) , 128.30 (C-8) , 126.19 (C-9) , 152.28 (C-10) , 
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184.16 CC-11) , 175.59 (C-12) , 118.21 (C-13) , 170.66 (C-14) , 81.38 (C-15) , 34.54 
(C-16) , 18.74 (C-17) , 31.85 (C-18) , 31.80 (C-19) 



<52> (3) ^elS]-*>^ 

<55> ^7}^ :C19H2003 
<56> ^^>^:296 
<57> -g-^ : 190-192:^ 
<58> 7>-§-^ DMSO 
<59> ^-g-^ : ^ 



<6i> ^^All^ol C2C12 10% bovine calf serumO] #t>|Si^ DMEMoflAl ^fl^uflof 

*>l^. 85 ~ 90% 7>^ 1% bovine calf serum Bfl^o^^Jj^^ ^]%^} 

-n-:£'^l^l^. ^^^1 5niM °] glucose 7\ 

Krebs-Ringer Buffer (KRB) ^ 2^] ^> ^ Bfl of flt^^ . t^^>^#^ ZL"^ JL 
# ^1^^^ ^ 0.2 iiCi 2-deoxyglucose # ^7\i\jL 2^§o> . 

KRB buffer# ^il^^ ^ ice-cold PBS^ ^^]^ ^^1^?]- ^ 0.5N Na0H# >^l-§-*> 
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^1^7l# ol-g-nl-o^ cpm# ^^^t}. o] ^-T- non-specific glucose uptake^ 10 
U M cytochalsin B# S^J?]- KRB buffer^ ^^^\o] ^^^j ^ofl>| ^fl^j^iz^-. 

<62> icHl^^ :a.5ol C2C12 ^^l^ol] t^av 50 mg/ml 2] ^^Sl^>S# ^ 

tfl^^oll Ul^l-o^ ^^^^ll^^oll^^ a^^^l- 270% ^7\t}T^ , 3.^m^^]^M- 5 

150% #7>%i-# ^ sisii^. 

<63> ^><.loll 3 : AMPK 

<64> ^^/^l^o] C2C12 10% bovine calf serumO] #t>|Si^ DMEMoflA| ^fliuflof 

^1:+. 85 ~ 90% S^i^ 1% bovine calf serum Bflojqii ^1 

^^li^Sl-# ^^^]^^. AMPK °] C2C12 lysis A] ^ tfiffl 

^ ^ final concentration o] 30% E] Tfl ^^l^lH^ ^Jl 

^^^1^1^. ^"^^ W^iil (62.5 mM Hepes, pH 7.2, 62.5 mM NaCl , 

62.5 mM NaF, 1.25 mM Na pyrophosphate, 1.25 mM EDTA, 1 mM DTT, 0.1 mM PMSF, 200 
liM AMP)ofl i^o] 200 y M SAMS peptide (HMRSAMSGLHLVKRR : acetyl-CoA 
carboxylase -2] AMPK phophoryl at i on ^^1^-^^ serine ^7]7\ olA>s]- ^\^) 

3} [Y-32p]ATP # ^71-6^1-^ 10^^ 30°Co1lAl ^V-g-^l^^^ p81 phosphocel lul ose 
paperofl wl-g-g-«J1# spotting *>i:^^ . p81 ^7]^ 3% o] ^y^-B-*"-^ ^fl^f> ^ 

26-17 



radioactivity # ^^^t}. 3^^^}^ SAMS peptide 7\ #t>|al^l ^ 
*S*><^ background-1- afl^i^. 

<65> 2011^^ ^^o] T^AV ^^x:|l^^oll ^^el^^l-T^ AMPK S^i-S] #^0] 3] JZ 1.7 

<ee> ^Ajo^] 4 : 

<67> ^^X^lio] C2C12 10% bovine calf serumO] #t>|gi^ DMEMoflAl ^fliUfl^y^ 

i^!! 01 cH rJ- 
<e9>^Alol] 5 : AMPK 

<70> ^^All^ol C2C12 10% bovine calf serumO] #t>|Si^ DMEMoflAl ^fl^yflof ^TZ\ 

. 85 - 90% 7]-^ 1% bovine calf serum yfl%1='5^^^ -^fl 

-n-:£^l^i^. AMPK °] C2C12 ^^W- lysis A] ^ ^^^-^^ ^ 

4^ Western Blot^^ 
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<7i> 4o\]A\ i^o] uf^> ^^^^li^oll -^^e^^l-T^ AMPK S^:^ 



<73> J^EfX]^ 600 g 

<74> o]-^7iy 240 g 

<75> ^-^^^^ o^-i 140 g 

<76> >:tllol-=>y- Dj-^Lil^ 10 g 

<77> ^>ol ^^^T}!]:^ -gg^^^ 10 g 

<78> ^Ajo^l 6 : 

<79> 10 g 

<80> 50 g 

<81> ^l-S^A] 40 g 



100 g 
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99g 
Ig 



<88> oflA>3i^T^ 5% 

<89> 1% 

<90> ^O^^ 5% 

<91> yjEj^DlC 0.02% 

<92> 2% 

<93> iai^l^lf^^^ofl 25% 

<94> ^ 67% 



<96> ^-y-^-^ 

<97> ^Ol>i> 

<98> uj^E^^y-oj-T]];^ 

<99> ^^S^ J^^S^-UlL+H-H" 

<100> 

<ioi> o]-^7l y 



<85> 

<66> 3.^:^.^X1-^ 



50 mg 
5 mg 
10 mg 
3 mg 
2 mg 
30 mg 
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<io2> 



<103> 



100 mg 



200 Bie 



<104> ^>7loll^-] ^^f]- B\S} :no] ^ AMPK# 
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[^^%^ 1] 

t}7] S]-*>^-2] 3.^:£ltAl^ (cryptotanshinone) # -^S^^^^ tf}o] t] ^ ^ 

^1 O — I TT-ii- O I O S 1=1 TT 'J r T_ O Ji- ^1 O f -J- T_ ^1 Ji- O -J- o 




[^^%^ 2] 

iS^>U miltiorrhza) -^S^^^^ ^>o^ ^1 S ^ Z:^^ o^l^J"^ -^S^ ^> 

# iJ--n-^>^ ^ii. <^1«J- 

3] 

A 1 ^il 2 %>o11 olojvH, ^^^1 5' AMP-activated protein kinase 

(AMPK)°1 ^^^^ 
[^^%^ 4] 

^fl 3 %>o11 ololAl, ^'"^l ^^^^ 5' AMP-activated protein kinase (AMPK) ^ # 
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5] 
6] 

^fl 5 %>o11 oia|Al, -^J:^^^ ^^o] ^oi ^fl-. iKg ^ 0.1 ~ 6,000 mg/^ 
[^^%^ 7] 

[^^%^ 8] 
[^^%^ 9] 

^# ^^^^ 

[^^%^ 10] 

^>^o^^ ^-g-s]^ s.i^n^ ^^i^j m/^ 
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[^^%> 11] 

^il 10 %>ofl oio^AH, -n-S^^^ ^^o] 0.0001 Lfl^l 10 
[^^%> 12] 

T^3:^>(^. m/Jt/orrh^a) S.^^^ a) § -n-^l-§-^fl ^#^>o^ ^ ^^''^l^ 

^^>^ ^?3"^1-^ T^l-^^ (cryp-to-tanshinone) °] ^i]^ 

[^^%> 13] 

[^^%^ 14] 

^il 12 ^il 13 %>oll o^5fl ^il^^ -^S^^^^ lJ--^^>^ 

^^^^ ^ii. o^l^J- m/^^ 

[^^%> 15] 

^il 12 i^^l ^il 13 ^ f>l:b. ^> ^fl^Hj-i^ofl °]6rflAH ^il^s] ^ii. ollHj- 
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1] 



3oa 



2SJ 



2 ^ 

DO 

100 



50 





I.B 
1.6 
1.4 
1.2 



:^ 0. 



0.4 
0.? 
0 




Ej-'a^ :f^rj.g /mi: 



( -^1 1 . g /m I ) 
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